Introduction
Langerhans Cell Histiocytosis is a rare disorder that affects approximately 1 to 2 adult patients per million worldwide [1] . Langerhans Cell Histiocytosis is the accepted terminology as past references of diffuse reticuloendotheliosis, Histiocytosis X, Hand-SchullerChristian disease and Letterer-Siwe disease are no longer used to refer to this pathology. The Birbeck granule is a characteristic feature of the Langerhans cell, which has several origins including monocytes, langerin positive dendritic cells, monocytes and langerin positive dendritic cells found in the lymphoid tissues [2] . These cells go through an induction process where they resemble the Langerhans cell phenotype [3] . Evidence for the neoplastic argument lays in the MAP2K1 and BRAF mutations in the MAPK pathway [4] . It is a group of disorders of idiopathic pathology although there has been much medical debate as to whether this pathology is neoplastic in nature or inflammatory. The pulmonary form of Langerhans Cell Histiocytosis is prevalent in approximately 10% of cases. In addition, pulmonary Langerhans Cell Histiocytosis expresses greater levels of CD207, S100 and CD1a than other pulmonary diseases [5] . The most common variants of the pulmonary Langerhans Cell Histiocytosis include BRAF V600E and MAPK2K1 [5] .
Objective. This case report details clinical evidence and radiographic findings of both the common intracranial and rarer pulmonary form of Langerhans Cell Histiocytosis and is an important work for recognizing presentations of the disease. ovarian cystectomy, tonsillectomy and two C-sections. The patient's social history was positive for 25 pack years of tobacco smoking and social alcohol consumption. Physical examination revealed a pulse rate of 88 beats per minute, respiration was 18 breaths per minute, temperature was 37.5 degrees Celsius and blood pressure was 113/75 mmHg.
The decision was made to admit her to the hospital and complete testing secondary to some of the symptoms she was experiencing. X-rays were completed for dyspnea and lower back pain. The chest X-ray visualised multiple liver and lung nodules and MRI of both areas was recommended. The lung nodules were then biopsied endoscopically. Approximately two days after the lung nodule biopsy, the patient suffered a pneumothorax and a needle aspiration was performed. Upon stabilization and subsequent examination by the pulmonologist, an open lung biopsy was recommended to be sent for pathological review to a tertiary care centre. The pathological result showed CD1a, CD207 and BRAF V600E positive tissue. She was diagnosed with Langerhans Cell Histiocytosis and Diabetes Insipidus secondary to the primary diagnosis. An MRI of the brain both with and without contrast was performed where T1 isointense and T2 hyperintense signal areas in the hypothalamus and pituitary stalk were visualized. A 4.5 mm x 4.5 mm x 4.5 mm mass was found in the hypothalamus with an extension into the pituitary stalk. A T2 weighted image showed hyperintensity in the pons area and a thickened and enhanced pituitary stalk. A PET scan was done where diffuse and patchy hypermetabolic activity was found in the liver and spleen consistent with the pathologically confirmed diagnosis of Langerhans Cell Histiocytosis. An MRI of the abdomen showed an intense T2 signal in the portal triads. Centrilobular pulmonary nodules and hypermetabolic activity with lytic lesions in the sacrum and pelvis were found consistent with the diagnosis of Langerhans Cell Histiocytosis confirmed by open lung biopsy. There was the presence of 4 mm stellate nodules, both reticular and nodular opacities and honeycombing at the periphery of the lungs.
Discussion
The hallmarks of Langerhans Cell Histiocytosis are well known. These include lytic bone lesions in particular, which is the most common manifestation [1] . The jaw, vertebra, ribs, digits and skull are commonly involved. There can also be a papular and erythematous rash in the abdominal and groin area that can resemble a candida infec tion, found particularly in pediatric pa tients [1] . Oral manifestations of this pathology include ulcers of the soft mucosa, gingivitis and oral cavity masses [6] . Additional symptoms include lymphadenopathy, cystic hepatic lesions, splenomegaly and sclerosing cholangitis [7, 8] .
Manifestations of the central nervous system include Diabetes Insipidus secondary to infiltration of the neurohypophysis, paraventricular or supraoptic nuclei as well as neurodegenerative issues affecting cognition and ataxia [9, 10] . Diabetes Insipidus is the most common endocrinological presentation of Langerhans Cell Histiocytosis found in up to half of all cases [11] . This is closely followed by the deficiency of growth hormone [11] . The pituitary seems to be affected in a multitude of ways including vasopressin antibodies or invasion by histiocytes [10] . Diabetes Insipidus can occur months and even years before a formal diagnosis of Langerhans Cell Histiocytosis is given, similar to this patient's case presentation.
The intracranial radiographic changes are important to note in Langerhans Cell Histiocytosis as symptoms such as Diabetes Insipidus can occur for years before diagnosis. Hence, the onus is on the physician to determine the need for further clinical testing based on the radiographic presentation of this disease and implement swift chemotherapeutic interventions. Other cranial radiographic changes to consider include an empty sella, hypertrophied and atrophied, asymmetrical and hyperintense enhancement of the anterior pituitary [12] . The posterior pituitary can show T1w1 hyperintensity while the hypothalamus can show enhancement and lesions [12] . In this particular patient, T2 hyperintense signal areas and T1 isointense areas were seen in the hypothalamus in particular (Fig. 2) . These hyperintensities also extended into the pituitary stalk and were consistent with the patient's diagnosis of Langerhans Cell Histiocytosis (Fig. 2) . Other radiographic changes in the posterior pituitary in particular, include thickening of the pituitary stalk and also enhancement of that area with an absent T1w1 shortening visible [13] . Studies have shown that manifestations of Langerhans Cell Histiocytosis in the brain tend to occur in those areas without a blood brain barrier such as choroid plexuses, the pineal gland, meninges and circumventricular organs [14] . This case report is important since pulmonary Langerhans Cell Histiocytosis is uncommon and expanding the medical literature on this topic is important for radiologists to determine a possible differential for seemingly common features seen in other diseases such as honeycombing, reticular and nodular opacities. Lung involvement such as this patient's recurrent spontaneous pneumothorax and lung nodules are common in those with Langerhans Cell Histiocytosis [14] . Centrilobular pulmonary nodules with pulmonary cysts as seen in this patient's chest X-rays are radiographic findings that are consistent with an already pathologically diagnosed Langerhans Cell Histiocytosis (Fig. 1) . Pulmonary involvement of Langerhans Cell Histiocytosis is a differential when features such as recurrent pneumothorax along with Diabetes Insipidus and bone pain co-occur [15] . Features specific to pulmonary Langerhans Cell Histiocytosis include nodular and reticular opacities, cysts in the upper lung zone along with honeycombing, normal lung volume, no involvement of the costophrenic angle and poorly defined or stellate nodules that may be up to 10 mm in size [16] . Stellate nodules, honeycombing and nodular and reticular opacities were also see in this patient upon histological examination. High resolution CT of the chest can also show interstitial thickening, thin-walled cysts and a general progression from non-cavitating nodules to cavitating nodules and subsequently cystic lesions [17] . Further radiologic presentation of Langerhans Cell Histiocytosis in FDG-PET form is seen by increased uptake in the lungs and nodular radiographic patterns [18] .
Conclusions
This case report is important for understanding the simple radiographic presentations of an already rare disease. In conclusion, Langerhans Cell Histiocytosis is an uncommon disease with wide presentations in various organ systems. Radiographic recognition of this pathology can be beneficial to provide further testing and induction of a swift and proper therapeutic regimen.
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